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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDESU^ 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



aP-302986 



Legal Staff, GM Corp.. Detroit, Ml 



1/2 



1 Calculate Remaining 
Useful Life 

pi || _ fl (A+B/kT ) 
KUL t =o=e v Ref' 

@T Ref = 353K (80 °C) 



i 



2 Read Sump 
Temperatures 

(Tsump t i>Tsump t i+1 T sumpn ) 

i=1 ,2,3 — n unit time 



I 



3 Calculate Average 
Sump Temperature 

(Tavgsump) 

overtime interval At=n 
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4 Round up to 
the nearest 5°C. 
For example 

Tavgsump = 8 8 C~^90 C 
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Read Penalty Factor, PF, 
From Look up Table 



I 



Temperature, 
°C 


Penalty Factor, 
PF 


0 


0 


20 


0.004 


40 


0.03 


60 


0.19 


80 


1.00 | 


100 


4.34 


120 


16.2 


140 


53.3 


160 


157 I 



Calculate 
Xitemp= n x PF 
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Calculate 
x i =x itemp x Vol% Sum p 
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8 Repeat Steps 2-4 
Using 

(Tsumpl + 11 C Tsumpn + 

11°C) 
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Calculate 
x 2 temp= nxPF 



I 



10 



Calculate 

x 2= x 2tempX Vol%TC 
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11 Repeat Steps 2-4 
Using 

(Tsum P 1 + 11 0 ° C + AT TCC.- 
^sumpn 

+ 11°C+AT TCC ) 



I 



12 



Calculate 

X3temp=nxPF 
X 3 =X3tempXV0l%TCC 



13 Sum 

Reduction in Remaining 
Useful Life 
ARUL=Xi+ x 2 +x 3 
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14 



Calculate New 
Remaining Useful Life 
RUL t+ n=RUL,-ARUL 



15 



16 
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Repeat 
Steps 2-14 
Until RUL=0 
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Signal Driver to 
Change Oil 



FIG. 1 



GjP-3 02986 



Legal Staff. GM Corp., Detroit, Ml 



2/2 



1 

Calculate Total Number of Shifts at 
Reference Conditions at time zero 

TNS ref = RNS t=0 , ref 
— a 0 + a^^ + a 2 E ref + a 3 T ref E ref + . . . 



2a 

Read Average Sump 
Temperature, T aV gsump, 
over Time Interval n 



E 



1 



2b. 

Read Number of Shift Events 
No. 1 -2: P 1= upshift, P 2 = downshift 
No. 2-3: (^upshift, Q 2 =downshift 
No. 3 -4:R! = upshift, R 2 =downshift 
No. 4 -5: St = upshift, S 2 =downshift 
No. 5 - 6: Ti = upshift, T 2 =downshift 
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Calculate Reduction in Remaining Number of Shifts 



ARNS= 



TNS, 



'rel 



+0; 



TNS. 



'rel 



+R* 



TNS, 



'rel 



TNS(T avgsump , Ej) TNSiT^E^) 1 TNS(T avgsump ,E i+2 ) 



TNS, 



'rel 



+T*("")+P 2 *("")+...+T*("") 



TNS( T avgsump ,E j+3 ) 

Where E = Shift Energy in kj and i = 1 - 2, 2 - 3, 3 - 4, 4 - 5, 5 - 6, 2 - 1 , 3 - 2, 4 - 3, 5 - 4, 6 - 5 shift events 
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Calculate Remaining Number 
of Shifts attimet+n, 

RNSt +n =RNSt-ARNSt— t+n 
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5. Repeat Steps 2-4 until 
RNS=0 



FIG. 2 
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6. Signal Driver to Change 
Oil 



